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(54) Abstract Title 

Waste ink management 



(57) An inkjet printer having a maintenance station for 
removing waste ink from printheads comprises a 
spill-resistant waste ink reservoir (35). The spill-resistant 
waste ink reservoir (35) has an upper surface which is 
completely bounded by raised spill Hps (47) and having an 
opening for conveying waste ink from the upper surface 
top the reservoir interior. There may also be provided a 
spit wheel (25, fig.3) and a scraper (28, fig.3) for removing 
dry ink from the printheads. A further embodiment 
includes the provision of an air source (59, fig.2) for 
facilitating the evaporation of volatile components from 
the deposited waste ink. The waste ink can be initially 
deposited on spaced apart louvers (23, fig.2). The air (53, 
fig.2) is passed over the louvers for the evaporation of the 
volatile components of the ink. The unevaporated waste 
ink may also be transferred to an absorbent diaper (33) 
prior to being deposited in the reservoir. 
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2382326 

WASTE INK M *fr AfiEMENT 
BACKGROUND OFTHE INVENTION 

1 Field of the invention. 

The present invention relates to prime* of ^ ink jet variety and more particolarfy to a 

system for concentrating and containing waste ink in such printers. 

2_ Description of the related art. 

Converrionalinkjetp^ 
printhead maintenance, which requires jetting of ink droplets periodically to dear 
contamination from nozzles or to e^urc proper ink chemistry at the nozzle openings. More 
.eccnt inks have become more difficult to maintain, due to customer expectataons of taster 

... ~~a;* v<u*h nf these results 



recent intcs i»y^ uvwu*w «iw*v ~~ — 

throughput, greater optical density, and less bleeding into the print media. Each of these results 
inirJcswmchrequnrn^^ 




30 



Acomm<mmetrHxlofaccum^ 
(n^red hereafter as a diaper) to prevent contan^on due to printer orient Adiaper 
v^r*H^y be placed m^ Allele 
sanation of the diaper causes flooding, or spfflmg, in a printer that uses diap« 
traditional manner. With the increased waste requhements due to inaeased throughput and 
printer life, the volume of felt material can become substantial As an example, certain 
commercially available printers have diar^ ^ Ime nearry t^ bottom surface of the 
printer Even so, under certain coad^ 

printer hfe, me pmbainlity of waste overflow becomes ir*reasingry high. Further, pigment 

based inks teodtorerKier ate 

paths. As artsult, an alternate techniqueofman^ 

m rnany space constraints do not allow for adequate diaper size. For these 

app «catioru,adia^ 

ink in the event the printer is transported. This method can only be used for praters wrtha 

in addition to duty cycle urjeertainties, renders this metbod inferior. 

Critical tornanagingink wasteis evaporatingtfae fast volatiles", such as water, from the 
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ink as efficiently as possible. This reduces the risk of spillage, or overflow, and reduces the 
volumetric requirements for waste containment Another critical design dement is to provide 
adequate, but not excessive, volumetric requirements for ink waste. 

S SUMMARY OF THE INVENTION 

The present invention optimizes available and cost effective components that, as a 
system, maximize evaporation and minimize volumetric waste requirements. Further, the 
present invention provides a robust method of spillage or overflow containment 

10 . The invention is defined by claim 1 hereto/' 

Also in general, and in one form of the invention, waste ink fiom an ink jet printer 
printhead is controlled by depositing the waste ink on a region, exposing the deposited ink to an 
15 air flow to promote evaporation of certain volatile ink components, and transferring at least 
some unevaporated ink fiom the region to a spill-resistant container. 

An advantage of the present invention is an increased waste ink disposal capability with 
minimum retention capacity requirements. 

Another advantage is waste ink confinement with reduced spillage potential. 
20 Yet another advantage is effective waste ink containment by quickly evaporating certain 

volatile ink components prior to containment, securely retaining the unevaporated components, 
and allowing for additional evaporation subsequent to containment 

BRIEF DESCRIPTION OF THE DRAWINGS 

25 The above-mentioned and other features and advantages of this invention, and the 

manner of attaining them, will become more apparent and the invention will be better 
understood by reference to the following description of an embodiment of the invention taken in 
conjunction with the accompanying drawings, wherein; 

Fig. 1 is a perspective view of a portion of an ink jet printer showing a carriage and 
30. improved maintenance station; 

Fig. 2 is a cross-sectional view of a printhead and portions of the maintenance station of 
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3 is a cross-sectional view orthogonal to Hgme 2 showing portions of tiie 
,^4b.p«^^viewof.*^in^a*>toof.wa«iok«n^ 

^eacntffficaace^outl^iln^ 

invention in any manner. 

DETAILED DESCRIPTION OF THE INVENTION 
RcfanngiaOWtota*dr^^ 

c^Uassan^a^,^ 
ink^suchas^andaserW 
25 each for recoving and t^^ 

27 and 28. Pectin of fi^numtcnanccstal^ 

^InRg.2,thccok>rinkprinlbead2Sfc 

ovcrtbelouv^B. Beoeath the louvers is an absorptive dfa^F^SS^chiecavcstte 
4^«lrttad^taa*i™«». Fan-59bIowsa i rasiHus^byth,am^ 
51aDd 53 across the kwversaiid the diap^ 

^voiatOecon,^ The leavers 23 and horizontal 

portion 33 of tbe diaper arc also sccnmHg. 3. 

So^himaynotbeevaporatri^ 
iscfcpositedcntbediaperiK^ 33 across 

fUrtfacrcvaporatinn. If evaporation Mis to keep pace^&e dcposilion of waste ink, some mk 

to into the sump 34. If the sump b sufficiently fined, the ink wffl ccufcKt the vertrod 

pornon31of.heduu«29. If the evaporation catches upwith the nteofdq^on.inkwillbe 

wicW up reservoir 34 and back to the dia^ 

Ink pdnthead 28 is disposed over the louvers 23, black fck,^^ 

vfixdTS Pnnthcad 27 inay also be purged at the mair^^ 
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onto the spft wheel 25. Spit wheel 25 is periodically rotationally incremated and functions to 
rccdveandd^tfaepigmait based (b^inL Tnediy ink44issaBpedfromthe vvhecl25by a 
scraper 28 and the dried ink deposited m ■ 

Printheads 28 spit ink 55, 57 onto touvers such as 23. Waste ink is held, by surface 
5 teanoa, for evapomlion by airflow fiom fan 59 passing through tbe louvers as illustrated in Fig- 
2 by the arrows 51 and 53. Unlike spit wheel 25, however, no active method of removing ink 
exists. The dye-based inks used for this application contain humectants and slow volatile 
solvents - both of which remain in liquid form. Consequendy, the fast volaUles, primarily 
water, evaporate quickly, while the lemaimng liquid residue resides on the louver surface. Over 
io a number of spit cycles, the slow volatile liquids will coalesce and drip to a diaper 29 bdow. If 
Itheprirrterdutycyderateissogr^ 
to the diaper without event Incomplete evaporation at tbe spit louvers wfll be referred to as 
-sataranngUKkHrvers-. Evaporation on the louvers is enhanced by airflow through them, as 

shown by arrows 51 and 53 in Fig. 2. 
15 The diaper is sfaa.ped like an inverts 

33 receives ink frc^ tbe As ink progressively 

accumulates, tbe horiz^ 

saturation, the vertical canponent 31 absorbs ink as well. Over time, toe entire diaper may 
become saturated. If r«mtmg into^shy decrease^ evaporation will free up diaper volume for 
20 future saturation cycles. If not, ink wffl drip into a contain 

A more detailed sump or reservoir 35 is shown in Kg. 4 where transverse diaper portion 
33 is surrounded by the spill lip 47 winch foniis the resemtrto^ 

from the reservoir top. A pair of drain holes 39 and 41 convey excess ink to the reservoir 
interior. Slot 37 accepts the lower portion of the spit wheel 25 as illustrated in fig. 3. Tbe 
25 reservoir of Kg. 4 cwnpri^ Theawtamer, 
or sump, is a single blow molded component that is dc^ ^ 
such as 3 7 shown on top. S P miips47aroualtheperimeta 

surface if toeprinter is tilted. Note that the diaper, as well as drain holes39and4I,inmirt»faes 
the volume of ink on this surface, even m high duty cycle appbeations. The same spill Up acts 

30 to retain fluid inside the container as well 

The method of operation of me present invention should now be clear. Three stages of 
operation are involved. In me fhtf stage, evaporation containment of the waste 
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. « *™ mrfhods. For pigment-based (Blade) ink, the 
^ .^L— metiwd of evaporation prior to 

active. Thus, tbe diaper 29 saves . dua> crap^ ^^^^^ 

^hfflcs b*c storing ti» _» S~«* > .«*-» *° <* 

tM ^l*fo W t«««nti<».cooM< 1 < OT (W<^ ^^29 

.Ti. _ ~* eviration dor* * "-f 1 *^- 

t_ 71 Ink coalescing on the loavas, ana 

positioned to* beoosti. to sptt k»vers 23. ^"^"f 

, , k ,^ n ™„ to ihe<^,«««tiv*imtUlessra«eewo. Bra draper atisoeos wc 

ofe a se^ opportunity. » - ** **» ■ -*« 34 " *" * * 

^^oo^bow^a.o.ofinr-^ertia^e^Asa^^ 
_ ^ pto^veav ft. poW of to » bo^cs .f ti» duP-to* 

LTm^ satoratio. ora, oca* cva^c ». * «~ 

E ^ <M iton.ti 1 od i ^ra^nccd IV ^wov t rti«hon^^33 

oftf>ediap<r > as^K««oo 8 hti« ! loo«rs23. 

TO* *, taveotioo las b» de»ibed as taviae » V*™* *■» * 
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invention can be fiathcr modified widiin&e spirit arid s«^ of this disclosure. This application 
is therefore intended to cover any variations, uses, or adaptations of the invention using its 
general principles. Further, this application is intended to cover such departures from the 
present disclosure as come within known or customary practice in the art to which this invention 
pertains and which mil within the limits of nw apperided claims. 



CLAIMS-: 



1. An ink jet printer having at least one printhead 
and a maintenance station to which the printhead may be 
moved and waste ink removed, the maintenance station 
comprising a spill -resistant waste ink reservoir having 
an upper ink receiving surface completely peripherally 
bounded by raised spill lips and having at least one 
opening for conveying waste ink from the surface to the 
reservoir interior. 

2. The printer of claim 1, wherein the reservoir 
further includes a second opening receiving a portion of 
a rotatable spit wheel, the spit wheel being adapted to 
receive and dry certain ink materials, and a scraper 
within the reservoir and adjacent the spit wheel for 
removing dry ink to be deposited within the reservoir. 

3. A printer according to claim 1 or 2, further 
comprising 

a first region on which waste ink may be deposited; 

an air source for facilitating the evaporation of 
volatile components from the deposited ink; 

a second region disposed beneath the first region 
for receiving unevaporated ink from the first region, 
the air source continuing to facilitate the evaporation 
volatile components from the received ink; and wherein 

said spill -resistant reservoir is disposed beneath 
the second region for receiving unevaporated ink from 
the second region. 

4. The printer of claim 3 wherein the first region 
comprises a plurality of spaced apart generally parallel 
louvers and the second region comprises an absorbent 
diaper. 

5. The printer of claim 4 wherein the absorbent diaper 
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includes a generally vertical portion extending from the 
second region into the spill -resistant reservoir to 
retrieve ink from the reservoir for exposure to air flow 
from the air source. 

6. The printer of claim 5 wherein the air source 
comprises a forced air source for conveying air across 
and between the louvers to promote evaporation of 
certain volatile components from the deposited ink, and 
certain ones of the parallel louvers direct air passing 
through the louvers to the absorbent diaper. 

7. An ink jet printer substantially as hereinbefore 
described, with reference to the drawings. 
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